Regulation of intracellular MEK1/2 translocation in mouse oocytes: cytoplasmic dynein/dynactin-mediated poleward transport and cyclin B degradation-dependent release from spindle poles.
We recently reported that MEK1/2 plays an important role in microtubule organization and spindle pole tethering in mouse oocytes, but how the intracellular transport of this protein is regulated remains unknown. In the present study, we investigated the mechanisms of poleward MEK1/2 transport during the prometaphase I/metaphase I transition and MEK1/2 release from the spindle poles during the metaphase I/anaphase I transition in mouse oocytes. Firstly, we found that p-MEK1/2 was colocalized with dynactin at the spindle poles. Inhibition of the cytoplasmic dynein/dynactin complex by antibody microinjection blocked polar accumulation of p-MEK1/2 and caused obvious spindle abnormalities. Moreover, coimmunoprecipitation of p-MEK1/2 and dynein or dynactin from mouse oocyte extracts confirmed their association at metaphase I. Secondly, disruption of microtubules by nocodazole resulted in the failure of poleward p-MEK1/2 transport. Whereas, when the nocodazole-treated oocytes were recovered in fresh culture medium, the spindle reformed and p-MEK1/2 relocalized to the spindle poles. Finally, we examined the mechanism of p-MEK1/2 release from the spindle poles. In control oocytes, polar p-MEK1/2 was gradually released during metaphase I/anaphase I transition. By contrast, in the presence of nondegradable cyclin B (Delta90), p-MEK1/2 still remained at the spindle poles at anaphase I. Our results indicate that poleward MEK1/2 transport is a cytoplasmic dynein/dynactin-mediated and spindle microtubule-dependent intracellular movement, and that its subsequent anaphase release from spindle poles is dependent on cyclin B degradation.